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Modeling and Analysis of Electromagnets for Magnetic Suspension System

Sang Heon Lee” and Yoon Su Baek”

ABSTRACT

In the precision motion device, the frictional problem by mechanical friction causes serious effects on the system
performance. Various researches have been executed to solve this problem, but classical fluid lubrication method has
some disadvantages in precision motion under clean environment. Therefore, the magnetic bearing and contact-free
systems have been focused on with its pollution-free characteristics. In this paper, we treat modeling and analysis of
electromagnets not only for magnetic bearing but also for contact-free electromagnetic actuators. Three types of
electromagnet for various applications are modeled and analyzed by magnetic circuit theory and the validity is verified

by experiments.
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k-2

B = magnetic field density
H = magnetic field intensity
L = inductance

A = magnetic flux linkage

p = position vector

Mo, 1, = permeability of air, relative permeability

subscript m, g = magnetic material, air gap
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Fig. 1 Various types of electromagnet
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Table 1 Analogy between magnetic and electric element
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Fig. 2 Flux path in electromagnets using FEM
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Fig. 6 Experimental setup
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Table 2 Specification of electromagnets
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